Urachal diverticulum is an infrequent finding and its perforation as a cause of fetal urinary ascites has not been reported before. This is a case report on an infant with antenatal diagnosis of fetal ascites. This infant was delivered via cesarean section and needed mechanical ventilation owing to a massive ascites that required paracentesis. She did not void for 20 h until a urethral catheter was placed. The biochemical analysis of the ascitic fluid compared with the serum and urine was suggestive of urine ascites. The voiding cystourethrogram (VCUG) showed a leakage at the remnant of urachal diverticulum. The urethral catheter was maintained for 3 weeks until the repeated VCUG confirmed a sealed-off urachal diverticulum. With removal of the catheter, the infant was able to void spontaneously and was discharged home on continued prophylactic antibiotics. As symptomatic urachal remnants have an increased potential for malignant transformation, a close follow-up by a urologist was recommended.
Introduction
Neonatal urinary ascites is a rare clinical entity that is commonly due to either obstructive uropathy or neurogenic bladder. Urinary ascites mostly occur in male, with a male to female ratio of 7:1. We report an unusual case of isolated congenital urinary ascites secondary to a ruptured remnant of urachal diverticulum in a female infant.
Case A 35-week-gestation female, appropriate for gestational age, was born to a 22-year-old G1P1 mother with limited prenatal care. Prenatal ultrasound (US) showed an isolated massive fetal ascites.
Maternal laboratories were reported as normal. The infant was born via cesarean section with Apgar scores of 6, 7 and 7 at 1, 5 and 10 min, respectively. She required mechanical ventilation because of respiratory difficulty as a result of massive ascites. With initial abdominal paracentesis, 500 ml clear straw-colored fluid was slowly removed. The infant did not have any spontaneous urine output for >20 h and abdominal distension became more prominent. The abdominal US on day 1 showed a massive ascites, incompletely distended bladder and moderate right pelvicalyceal dilation. An indwelling urethral catheter was placed and with the removal of more ascitic fluid the infant was able to be extubated. Simultaneously obtained urine, ascetic fluid and serum were analyzed. The ascitic fluid creatinine (3.4 mg dl À1 ) was not similar to the urine creatinine (13.3 mg dl À1 ); however, it was higher than the serum creatinine (0.5 mg dl À1 ). These findings were suggestive of urinary ascites. A voiding cystourethrogram (VCUG) was performed at 3 days of life; it was reported as no evidence of vesicoureteral reflux. The removal of the catheter after the procedure led to the worsening of the ascites and anuria over the next 12 h. The urethral catheter was replaced. The US on the fifth day of life revealed stable bilateral hydronephrosis with a distended bladder with thickened wall. Because of a high index of suspicion for urinary ascites based on clinical presentation and the analysis of ascetic fluid, we requested the radiologist to reevaluate the VCUG imaging, which revealed a small leakage of contrast at the dome of the bladder (Figure 1 ). In order to reconfirm this diagnosis, a three-view cystogram was performed on the sixth day of life, which showed an obvious bladder perforation at the remnant of urachal diverticulum with extravasations of the contrast into the peritoneum (Figure 2) .
After 21 days of conservative management that included prophylactic antibiotics and indwelling urethral catheter, the ruptured urachal diverticulum healed. Catheter was removed and the urine output was monitored. Renal US that was repeated 3 days later revealed normal urinary bladder, mild right upper lobe caliectasis and mild left pelvicaliectasis. She was discharged home on prophylactic antibiotics with close follow-up by a pediatrician and a urologist.
Follow-up
During the 1st year of life she experienced recurrent urosepsis. She required a G-tube placement due to failure to thrive. Follow-up urological imaging showed progressive bilateral hydronephrosis and hydroureters with trabeculated bladder wall, hutch diverticulum and persistent urachal diverticulum. However, her renal function tests remained normal. As no obstructive uropathy was noted in any of her urological studies and the magnetic resonance imaging showed no evidence of spinal cord pathology, the final diagnosis is suggestive of voiding dysfunction due to 'nonneurogenic neurogenic bladder'. She remains on prophylactic antibiotics and clean intermittent catheterization.
Discussion
Neonatal ascites is an uncommon finding with a number of etiologies. 1 Congenital urinary ascites is rare and it actually protects renal function by decompressing the urinary tract and preventing severe secondary changes to bladder function. Urinary ascites is commonly due to an obstructive uropathy or a neurogenic bladder. Seventy percent of patients with obstructive uropathy have posterior urethral valve obstruction. Neurogenic bladder as a result of myelodysplasia may result in bladder outflow obstruction with back-pressure effect that eventually causes urinary leakage and ascites. VCUG may discover bladder trabeculation and reflux in over 50% of patients with neurogenic bladder. The unusual causes of isolated urinary ascites are antenatal spontaneous rupture of the bladder at the site of fundus of the bladder and also traumatic rupture of the urinary bladder during umbilical artery or venous catheterization. 2, 3 However, in none of these reports was the point of rupture the urachal remnants. The biochemistry of the ascetic fluid when compared with simultaneously obtained serum and urine would confirm the diagnosis of urinary ascites. In urine ascites, the ascetic fluid creatinine value might not be identical to urine creatinine due to the 'autodialysis'; however, it is usually lower than urine but higher than serum values. 2 Urachus is an epithelialized tubular, fibromuscular cord between the umbilicus and the dome of the bladder that gradually narrows and becomes a fibrous band by late gestation. 4 Failure of the lumen to completely obliterate results in a persistence of urachal remnants. Although urachal remnant diseases are rare, they have been detected by USs in a majority of young patients who had non-specific abdominal or urinary symptoms, 5 and also as an incidental finding during elective surgery for umbilical hernia. 6 It can manifest as a recurrent urinary tract infection and also has a potential to progress into malignancy later in life. Although the incidence of urachal carcinoma accounts for less than 1% of bladder malignancies, it is associated with poor prognosis. Urachal remnants excision in childhood is advocated, 7 while some investigators 8, 9 suggest close follow-up for asymptomatic young patients.
Non-neurogenic neurogenic bladder is a severe dysfunctional voiding that is commonly seen in older children. 10 Recently this condition was reported in seven young infants who presented with prenatal hydronephrosis, postnatal urosepsis and/or failure to thrive. 11 These infants were initially managed by cutaneous vesicostomy; three recovered completely, three required bladder augmentation and one needed intermittent catheterization.
In summary, our patient had congenital voiding dysfunction ('non-neurogenic neurogenic bladder') that caused urinary retention and ruptured remnant of urachal diverticulum with ultimate congenital ascites. We conclude that ruptured urachal diverticulum should be considered as a very rare cause of urinary ascites. 
